Remaining perspectives of mutant and chimeric plasminogen activators.
Potential approaches to improve thrombolytic agents comprise the construction of mutants and variants of tissue-type plasminogen activator (tPA) or of single chain urokinase-type plasminogen activator (scuPA, pro-urokinase), of chimeric plasminogen activators and of conjugates of plasminogen activators with monoclonal antibodies. tPA mutants have been constructed with altered pharmacokinetic properties or altered functional properties, including binding to and stimulation by fibrin, resistance to plasmin and to protease inhibitors. Mutants of tPA described to date, obtained by deletion/substitution of functional domains or of single amino acids, have markedly reduced clearances, but usually also reduced specific thrombolytic potencies. Mutants of scuPA with improved thrombolytic potencies have thus far not been reported. Chimeric molecules containing functional domains of both tPA and scuPA have intact enzymatic properties of uPA and some fibrin affinity of tPA. Surprisingly, chimeras endowed with fibrin affinity usually have unaltered or reduced thrombolytic potencies. However, a chimera consisting of amino acids 87-274 of tPA and amino acids 138-411 of scuPA, with negligible fibrin affinity, has a 10-fold higher thrombolytic potency than scuPA in animal models of venous thrombosis, as a result of a delayed in vivo clearance and a relatively maintained specific thrombolytic activity. Plasminogen activators conjugated with antifibrin or antiplatelet monoclonal antibodies, either chemically or by recombinant DNA technology, are targeted to blood clots, resulting in a 5- to 10-fold increased thrombolytic potency. Thus, it is possible to develop plasminogen activators with improved thrombolytic potency. Whether such agents will be clinically useful remains to be established.